Changes in regional levels of putative neurotransmitter amino acids in brain under unilateral forebrain ischemia.
The levels of the neurotransmitter amino acids glutamate, aspartate, and GABA were determined in different brain regions during ischemia and post-ischemic recirculation periods using the unilateral carotid artery occlusion model of stroke in gerbils. The levels of glutamate, aspartate and GABA in ischemic hemisphere were increased significantly by 10 min of ischemia and later declined with time. Reperfusion for 30 min following 10 min. of ischemia further enhanced the levels of glutamate and aspartate. Increase in GABA levels were found during early periods of reperfusion. Regional variations in the changes of amino acids' levels were noticed following ischemia. Hippocampus showed the highest increase in glutamate levels followed by striatum and cerebral cortex. Aspartate levels in striatum and hippocampus increased during 10 min ischemia (46% and 30%) and recirculation (70% and 79%), whereas in cerebral cortex the levels were doubled only during recirculation. Ischemia induced elevations of GABA levels were observed in cerebral cortex (68%) and in hippocampus (30%), and the levels were normalized during recirculation. No changes in GABA levels were found in striatum. It is suggested that the large increase in the levels of excitatory neurotransmitter amino acids in brain regions specially in hippocampus during ischemia and recirculation may be one of the causal factors for ischemic brain damage.